INTRODUCTION
An "echo-free" moat, a lull in convection outside a tropical cyclone (TC) eye wall, typically appears in intense TCs. Doppler radar data presented in Dodge et al. (1999) shows, although there is weak stratiform precipitation in the moat there is generally subsidence below bright bands at 5 km.
As another indicator of subsidence, flight-level radial profiles (e.g., Fig. 1 ) often show elevated temperature and lower dewpoint in such regions. Another important factor contributing to the moat is dynamical in nature; namely, intense radial shear in the tangential winds filaments vorticity and convective elements in the moat. To decide whether convection can exist outside a TC inner-core, a practical time scale for filamentation is defined for typical vorticity profiles in intense TCs. 
BASIC CONCEPTS
With the assumptions of inviscid, nondivergent barotropic flow on the f-plane, the Navier-Stokes equations can be written as follows: Fig. 1 can be interpreted as typical profiles that occur during intensification from a tropical storm to a category 5 TC. As r approaches the radius of maximum wind from the right, the filamentation time approaches infinity for each value of b.
As r increases, all curves asymptotically approach one another and increase as r 2 .
The τ fil (r) curve for the tropical storm lies above τ conv .
However, as the idealized Gaussian cyclone becomes stronger, the filamentation timescale dips well below τ conv and the region affected by such strain-dominated flow grows. In the rapid filamentation zone we expect that any patches of anomalous vorticity are quickly filamented into arbitrarily thin strips, which are ultimately lost to diffusion. 
NUMERICAL SIMULATIONS
Equations (1) and (2) can be numerically integrated to illuminate the process of filamentation in intense vortices. We obtain solutions through a double Fourier pseudospectral model. Time integration is carried out through a standard fourth-order Runge-Kutta scheme. Furthermore, vorticity diffusion is affixed to our system of equations in the form Such experiments show that category 5 TCs rapidly filament ambient vorticity elements in a few minutes in the vicinity of the core vortex, whereas tropical storms have only slightly deformed the elements in one half hour. In the nondivergent barotropic system, strain-dominated flow is the reason for the formation of a moat.
Various other unforced experiments with the numerical model are performed. It is found that rapid filamentation plays a governing role in binary vortex interactions when a vortex is strained-out into a concentric ring of vorticity around a stronger vortex. In addition to rapid filamentation in the moat, when a secondary eyewall exists in a TC, rapid filamentation zones can form outside this secondary eye. Vortex crystal experiments are also carried out. In these cases, rapid filamentation zones occur in a circular region at a radius smaller than the initial barotropically unstable ring of vorticity, but mesovortices in this region maintain themselves since the vorticity dominates strain within each mesovortex.
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